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ABSTRACT : PROBLEM TO BE SOLVED: To automatically search another channel with same 

contents, when the situation of broadcast electric wave being received has deteriorated 
and to automatically execute change-over to the channel by obtaining correlation between 
the signal from a received substitute channel and the signal from a main channel when 
signal strength is equal to below a prescribed level and executing change-over and an 
output, when the correlation of the signals are obtained. 

SOLUTION: At least two receiving parts R1 and R2, constituted for receiving broadcast 
electric wave, are provided, when the reception intensity of the signal of the main channel, 
CD which is received and demodulated in the first receiving part R1 , currently, has 

deteriorated, the second receiving part R2 is automatically used so as to receive the signal 
of another channel. That is, when another substitute channel with the same contents 
which are received more strongly as compared with the signal of the main channel is 
Q discovered, change-over is executed for the substitute channel. Therefore, broadcasting 

— S with same contents is continuously received with high quality, and safe driving can be 

Q mode without requiring a channel change-over operation, while driving. 
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CLAIMS 



[Claim(s)] 

[Claim 1] With at least two receive sections constituted so that it is attached in mobiles, such as an automobile, the 
broadcasting electric-wave of each channel, such as television and radio, was received, and it got over, and it might 
be the receiving set to output and a broadcasting electric-wave might be received A detection means to detect the 
receiving reinforcement of the signal of the main channel received in any one receive section, a comparison means by 
which the detected signal strength judges whether it is below predetermined level, and when signal strength is below 
predetermined level, The search means which controls any other one receive section and carries out sequential 
reception of the signal of other substitution channels except said main channel, When correlation of a correlation 
means to judge whether correlation with the signal of the received substitution channel and the signal of the main 
channel is taken, and it is in agreement, the signal of the received substitution channel, and the signal of the main 
channel is able to be taken The receiving set characterized by having a change means to change and output a 
substitution channel to the main channel. 

[Claim 2] With the receive section constituted so that it might be the receiving set to which is attached in mobiles, 
such as an automobile, receives the broadcasting electric-wave of each channel, such as television and radio, and it 
restores and a broadcasting electric-wave might be received At the time of a detection means to detect the receiving 
reinforcement of the signal of the received main channel, a comparison means by which the detected signal strength 
judges whether it is below predetermined level, and below predetermined level The reference table to which each 
main channel and the substitution channel it is broadcast that the same contents as the broadcasting electric-wave of 
the main channel are were made to correspond is referred to. The receiving set characterized by having determined 
the substitution channel corresponding to the main channel under reception, having had the change means which 
changes the receiving channel in a receive section to a substitution channel, having restored to said substitution 
channel as a main channel, and constituting so that it may output. 

[Claim 3] The receiving set characterized by using a reference table as the reference table on which the substitution 
channel in which the location of a mobile is included, and which corresponded for every area was recorded while 
adding a location detection means to acquire the positional information of a mobile to the receiving set of claim 2. 
[Claim 4] The receiving set characterized by for the substitution channel which corresponded for every area to 
consider a reference table as the configuration memorized by the map information-storage means with map 
information while having added the map indicating equipment which displays the map of the area where the location 
of a mobile is included in the receiving set of claim 3 with reference to a map information- storage means based on the 
positional information acquired by the map display information-storage means and the location detection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention, It is attached in mobiles, such as an automobile, It is related with the 
receiving set which receives a radio broadcasting and television broadcasting, Especially, It is related with the 
receiving set which has the automatic change function of a receiving channel. 
[0002] 

[Description of the Prior Art] When a radio broadcasting and TV broadcast were received on the predetermined 
frequency (channel) and it goes into the shade of a mountain slope and a big building in the center of Tokyo, moving 
by automobile etc., it may be hard coming to receive the electric wave of the channel. When such, a channel is 
changed by manual operation and looking for whether there is any broadcast of the same contents by other channels 
is performed. 

[0003] The relay center for acting as intermediary by another channel for specific areas, such as shade of the building 
which such an electric wave cannot reach easily from the first, is prepared in many cases. Since the electric wave of 
directivity of a UHF band is stronger, in order to be easy to limit the area which can receive this electric wave and to 
make it not interfere each other generally, the broadcasting electric-wave of a VHF band is changed into the 
broadcasting electric-wave of a UHF band in a relay center, and it acts as intermediary towards the specific area 
which the electric wave of a VHF band cannot reach easily. For example, for the area which the 2nd channel of a 
VHF band cannot reach easily, the 35th channel of a UHF band etc. is set up as a substitution channel, and is 
broadcast from the same contents as the 2nd channel of a VHF band. 

[0004] Thus, if it doubles with a substitution channel (the 35th channel of a UHF band) from said relay center when 
having received the signal of the 2nd channel of a VHF band, moving by automobile etc. in the area where the 
substitution channel is set up and a receive state gets worse, it will become possible to continue receiving the 
broadcasting electric-wave of the same contents in good quality. 

[0005] However, since the information about as what channel the substitution channel is set in which area and a 
substitution channel is not usually known and especially mobiles, such as an automobile which passes through this 
area, could not know the information about such a substitution channel, the receive state was keeping got worse. 
Moreover, when substitution channel information was able to be known, while changing from the UHF band to the 
VHF band, the contents of broadcast were checked having pushed the channel modification carbon button, or having 
turned the channel modification dial, and operating it further by manual operation, and it was set as the substitution 
channel. 

[0006] Moreover, in the center of Tokyo, when a setup of these substitution channels was completed, it comes out 

from this area and might usually need to be again reset as the channel. 

[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, however, the thing for which a channel is changed 
during operation Since it is necessary to check the contents of broadcast, pushing a channel modification carbon 
button, or turning a channel modification dial, and operating it further by manual operation while changing from a 
UHF band to a VHF band Since an operator's attention was directed towards the direction of actuation, the 
attentiveness to operation tended to become diffuse, it becomes impossible to have corresponded to sudden situations, 
such as elutriation, momentarily, and there was a problem that the danger of accident increased. 
[0008] In addition, although there were a technique which changes to other channels automatically and is received, 
and small zoning (reference, such as JP,63-1 15428,A) used for mobile communications, such as a cellular phone, 
moving when signal strength fell while receiving the broadcasting electric-wave, there was nothing that these 
techniques continue a specific broadcasting electric-wave by different channel, and can receive. 
[0009] Then, when the situation of the broadcasting electric-wave of the direction which has received gets worse 
while the broadcasting electric-wave of the same contents moved in the inside of the field transmitted by at least two 
channels, this invention looks for other channels of the same contents automatically, and is made for the purpose of 
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offering the automatic channel tailing equipment which can be automatically changed to the channel. 
[0010] - 

[Means for Solving the Problem] Claim 1 of the receiving set concerning this invention is attached in mobiles, such 
as an automobile, receives the broadcasting electric-wave of each channel, such as television and radio, and gets over. 
With at least two receive sections constituted so that it might be the receiving set to output and a broadcasting 
electric-wave might be received A detection means to detect the receiving reinforcement of the signal of the main 
channel received in any one receive section, a comparison means by which the detected signal strength judges 
whether it is below predetermined level, and when signal strength is below predetermined level, The search means 
which controls any other one receive section and carries out sequential reception of the signal of other substitution 
channels except said main channel, When correlation of a correlation means to judge whether correlation with the 
signal of the received substitution channel and the signal of the main channel is taken, and it is in agreement, the 
signal of the received substitution channel, and the signal of the main channel is able to be taken A means to have a 
change means to change and output a substitution channel to the main channel is provided. 

[001 1] With the receive section constituted so that claim 2 might be a receiving set to which is attached in mobiles, 
such as an automobile, receives the broadcasting electric-wave of each channel, such as television and radio, and it 
restores and a broadcasting electric-wave might be received At the time of a detection means to detect the receiving 
reinforcement of the signal of the received main channel, a comparison means by which the detected signal strength 
judges whether it is below predetermined level, and below predetermined level The reference table to which each 
main channel and the substitution channel it is broadcast that the same contents as the broadcasting electric-wave of 
the main channel are were made to correspond is referred to. The substitution channel corresponding to the main 
channel under reception is determined, and it has the change means which changes the receiving channel in a receive 
section to a substitution channel, and it constitutes so that it may get over as a main channel and said substitution 
channel may be outputted. 

[0012] Claim 3 uses a reference table as the reference table on which the substitution channel in which the location of 
a mobile is included, and which corresponded for every area was recorded while adding a location detection means to 
acquire the positional information of a mobile to the receiving set of claim 2. 

[0013] Claim 4 considers a reference table as the configuration the substitution channel which corresponded for every 
area was remembered to be by the map information-storage means with map information while adding the map 
indicating equipment which displays the map of the area where the location of a mobile is included in the receiving 
set of claim 3 with reference to a map information-storage means based on the positional information acquired by the 
map display information-storage means and the location detection means. 
[0014] 

[Embodiment of the Invention] Below, the receiving set concerning this invention is explained at a detail based on 
the drawing in which the gestalt of the operation was shown. 

[0015] In drawing 1 which showed the gestalt of operation of this invention, 1 is the television receiver carried in the 
automobile, it receives the signal of which channel of a VHF band and a UHF band, and it is constituted so that it 
may output to TV screen and a loudspeaker. Rl is the 1st receive section, R2 is the 2nd receive section, it both 
connects with the common antenna and the signal of the channel specified from the control section mentioned later is 
received, and it is constituted so that an intermediate frequency signal may be outputted. 

[0016] 2 is the control section equipped with DSP (digital signal processor), and it is equipped with the control 
program and control data which realize the function of the flow chart shown in drawing 2 while it restores to the 
intermediate frequency signal outputted from two receive sections Rl and R2 and outputs one of video signals and 
sound signals. PI is the 1st PLL oscillator circuit, P2 is the 2nd PLL oscillator circuit, it oscillates on the frequency 
specified by the channel change signal from a control section 2, respectively, and the oscillated frequency is outputted 
to the 1st and 2nd receive section Rl and R2, respectively. 

[0017] 3 is the key input section which inputs the data to a control section 2. TV screen where 4 displays a video 
signal, and 5 are loudspeakers which output a sound signal. 

[0018] Below, based on drawing 2 , each function and its actuation other than the recovery of a control section 2 are 
explained. In step 1, the receiving reinforcement of the signal of the main channel received in one of the receive 
sections Rl, for example, the 1st receive section, is detected. In step 2, when the detected signal strength is below 
predetermined level, search actuation of step 3 is started. If it is not below predetermined level, it will return to step 1 . 

[0019] In step 3, the channel change signal for changing to other channels except said main channel is outputted to 
the receive section of the direction which has not received the signal of the main channel, and the 2nd PLL oscillator 
circuit P2 connected to the 2nd receive section R2 here. In addition, the change signal of VHF/UHF is also included 
in the channel change signal. 

[0020] In step 4 when the signal strength of the input signal from the 2nd receive section R2 is stronger than the 
signal strength of the input signal of the signal of the main channel It restores to the intermediate frequency signal 
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from the 2nd receive section R2, and the intermediate frequency signal from the 1st receive section Rl, respectively. 
Judge that it is tire broadcasting electric-wave of the same contents if correlation of two recovery signals is taken and 
correlation can be taken, and it shifts to step 5. When the case where the signal strength of the input signal from the 
2nd receive section R2 is not stronger than the signal strength of the input signal of the signal of the main channel, 
and correlation are not able to be taken, it returns to step 3, and the channel change signal for changing to the 
following channel is outputted. 

[0021] In step 5, the recovery signal of the substitution channel received in the 2nd receive section R2 is changed to a 
recovery signal from the 1st old receive section Rl, and is outputted from TV screen and a loudspeaker. In addition, 
as for the 1st receive section Rl, it may consider as the receive section only for VHF bands, and the 2nd receive 
section R2 considers as the receive section only for UHF bands, the main channel may be assigned to a VHF band 
and a substitution channel may assign it to a UHF band, respectively. 

[0022] In addition, it is good by one after separating a sound signal and a video signal of signals to take correlation. 
Moreover, if the pilot signal of FM stereophonic broadcast and the subcarrier signal of color broadcast of NTSC 
system come to be set up so that it may change with each contents of broadcast, those signals are extracted and it is 
very good in correlation. 

[0023] After carrying out A/D conversion first in processing of the intermediate frequency signal in the control 
section 2 shown in drawing 1 , it processed getting over using DSP, detecting signal strength, changing the main 
channel, and outputting a channel change signal etc., but as shown in drawing 3 , naturally an analog processing 
circuit may be made intermingled. Incidentally, for correlator and 25, as for a signal strength detector and 27, in 
drawing 3 , the main channel change circuit and 26 are [ 23 / a demodulator circuit and 24 / a signal strength 
comparator circuit and 28 ] channel scan signal output circuits. 

[0024] Moreover, the signal strength of the input signal of the 1st receive section Rl and the signal strength of the 
input signal of a receive section R2 are measured, As long as it is more than predetermined marginal reinforcement, 
the diversity method always controlled to receive the strong signal as a signal of the main channel may be applied. 
Moreover, like claim 2, only as one, when signal strength falls, a receive section may constitute with reference to the 
reference table on which the substitution channel was set up beforehand, so that the signal of the substitution channel 
may be received and it may change. 

[0025] Drawing 4 is the block diagram showing the gestalt of operation at the time of applying the receiving set of 
this invention to the combination of the so-called navigation equipment which receives the electric wave from a 
satellite, obtains the location (lat/long) of an automobile, and displays the map of the area where the location is 
included with reference to the map information on CD-ROM, and car television. For a control section and P, in 
drawing 4 , a PLL oscillator circuit and 3' of the key input section and 4 are [ T / the receive section of television 
broadcasting, and 2' / TV screen and 5 ] loudspeakers. 

[0026] The storage section, as for G, map information was memorized by the GPS receive section, and 7 was 
remembered to be by storages, such as CD-ROM, and 6 are the map display screens which display a map. 
[0027] In the configuration of drawing 4 , based on the current position of the mobile obtained in the GPS receive 
section G, control-section 2* reads the map information on a predetermined area from the storage section 7, and 
displays it on the map display screen 6. At this time, the substitution channel corresponding to the current position is 
also read to coincidence, and is changed from the storage section 7 to the substitution channel which outputted the 
channel change signal corresponding to it to the PLL oscillator circuit P, and read the receiving channel in a receive 
section T. 

[0028] After signal strength falls during reception in a receive section T, you may make it change to a substitution 
channel at this time. 

[0029] An example of the configuration of the data of the storage section 7 in the case of the gestalt of drawing 4 is 
explained below. Drawing 5 is drawing showing the map of a certain area, and the setting field of a substitution 
channel, and the map of the area which consists of an area of 25 where A of drawing 5 is divided with a broken line 
in every direction, and B of drawing 5 are drawings having shown with the slash the area where the substitution 
channel is set up among the areas shown in A of drawing 5 . 

[0030] As shown in A of drawin g 5 , the map of this area is constituted from the upper left by the map data of the 
area which is 25 sheets to which 1, 2, 3, 25, and a number were given. The description of this area is that the big 
building C was built in a part for a core (area numbers 3, 8, 13, 18, and 23), and it has ranked with it, in area numbers 

11, 12, 16, 17, 21, and 22, since radio disturbance has occurred, the relay center for substitution channels is installed 
and the substitution channel is set up. As shown in the reference table T shown in B of drawing 5 at a slash and 
drawing 6 , the substitution channel corresponding to the usual main channel is memorized by only area numbers 1 1 , 

12, 16, 17, 21, and 22. 

[0031] If it detects having entered for any of area numbers 11, 12, 16, 17, 21, and 22 being by the GPS receive 
section G, control-section 2', and the storage section 7 while the automobile equipped with the receiving set of this 
invention moves in the area of drawing 5 , while the map information on the area number concerned is read, a 
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substitution channel will also be read from the storage section 7. Therefore, while displaying the map of the area 
number concerned on the map display screen 6, the channel in a receive section T is changed to a substitution 
channel, and the image and voice of a substitution channel are outputted to the TV screen 4 and a loudspeaker 5. 
[0032] The case where it is moving in the direction of an area 22 perpendicularly along Road D in the area of 
drawing 5 from the direction of an area 2 is explained taking for an example the reference table T shown in drawing 
6 , and receiving the signal of the 6th channel of a VHF band. Since the substitution channel is not set up while 
passing through areas 2 and 7, the change of a channel is not performed. At this time, since these areas do not have an 
electromagnetic interference, the signal of the 6th channel of a VHF band is receivable good. Furthermore, if detected 
by the GPS receive section G, while the map display screen 6 will be changed to a display centering on an area 12, 
having moved and having gone into the area 12 The 39th channel of a UHF band is read from the reference table T of 
the storage section 7 as a substitution channel corresponding to the 6th channel of a VHF band. The channel change 
signal for changing to the channel is outputted to the PLL oscillator circuit P, and the receiving channel in a receive 
section T is changed to the 39th channel of a UHF band. 

[0033] Thus, since it changes to good substitution channel flannel before the image of television is confused by 
changing to a substitution channel automatically, comfortable reception is continuable. When it comes out of the area 
where the substitution channel was set up, it is returned to the 6th channel of the original VHF band. 
[0034] Although the reference table T may be referred to at this time, you may return to the original channel stored 
temporarily at the register etc. 

[0035] Moreover, as shown in drawing 7 , they are two receive sections 71 and 72. The comparator 73 which 
measures the receiving reinforcement in each receive section 71 and 72, and each receive section 71 and 72 The 
configuration equipped with the correlation section 74 which takes correlation of the signal which can be set, and the 
change section 75 which outputs the signal of the one where receiving reinforcement is strong when correlation is 
able to be taken may be used. 

[0036] Since it changes to a substitution channel automatically when according to this receiving set the signal 
strength of the signal of the main channel falls or the area set up beforehand is entered, as explained above, receiving 
broadcast of the same contents can be continued in the condition that quality is higher than a condition with the main 
channel. Therefore, since it is not necessary to carry out channel change actuation, operating, safe operation is 
attained. 

[0037] In addition, this invention is applicable to not only car television but a car radio, or the receiving set of various 
broadcasting electric-waves. And the receive section may have three or more. Moreover, a reference table is not 
limited to the storage means carried in the automobile, and you may make it determine a substitution channel with 
reference to the data supplied from the outside by media, such as an electric- wave signal, for every area under 
passage. 

[0038] Moreover, a reference table is stored in a rewritable storage and you may enable it to update it if needed. A 
location may be amended, measuring not only GPS but actual mileage as a location detection means, or the technique 
of having amended the gap of the road on a map enough and carrying out it may be used together. 
[0039] 

[Effect of the Invention] When the receiving reinforcement of the signal of the main channel to which was equipped 
with at least two receive sections which consisted of invention of claim 1 so that a broadcasting electric-wave might 
be received, carried out current reception, and it has restored falls, Since it changes to a substitution channel when 
other substitution channels of the same contents which receive the signal of other channels using the receive section 
of another side, and can be automatically received strongly rather than the signal of the main channel are discovered 
Broadcast of the same contents is continued and the effectiveness that it is receivable in higher quality is acquired. 
[0040] Therefore, it is not necessary to carry out channel change actuation, operating, and safe operation is attained. 
[0041] Since a substitution channel is determined with reference to a reference table and it changes to a substitution 
channel, when the receiving reinforcement of the signal of the main channel to which was equipped with one receive 
section which consisted of invention of claim 2 so that a broadcasting electric-wave might be received, carried out 
current reception, and it has restored falls, even if it does not search actually receiving the signal of other channels, 
the effectiveness that broadcast of the same contents continues and it can receive is acquired. 
[0042] In claim 3, even if it does not search actually receiving the signal of other channels by acquiring positional 
information, determining the substitution channel corresponding to a current location with reference to a reference 
table based on the current position, and changing to a substitution channel by GPS etc., the effectiveness that 
broadcast of the same contents is continued and it can receive is acquired. 

[0043] In claim 4, since the substitution channel of the area is also read to coincidence when obtaining the current 
position in the navigation equipment which used GPS etc. and reading map information, even if it does not search 
actually receiving the signal of other channels, the signal of the substitution channel set up for every area is 
receivable. 
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TECHNICAL FIELD 



[Industrial Application] This invention, It is attached in mobiles, such as an automobile, It is related with the 
receiving set which receives a radio broadcasting and television broadcasting, Especially, It is related with the 
receiving set which has the automatic change function of a receiving channel. 
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PRIOR ART 



[Description of the Prior Art] When a radio broadcasting and TV broadcast were received on the predetermined 
frequency (channel) and it goes into the shade of a mountain slope and a big building in the center of Tokyo, moving 
by automobile etc., it may be hard coming to receive the electric wave of the channel. When such, a channel is 
changed by manual operation and looking for whether there is any broadcast of the same contents by other channels 
is performed. 

[0003] The relay center for acting as intermediary by another channel for specific areas, such as shade of the building 
which such an electric wave cannot reach easily from the first, is prepared in many cases. Since the electric wave of 
directivity of a UHF band is stronger, in order to be easy to limit the area which can receive this electric wave and to 
make it not interfere each other generally, the broadcasting electric-wave of a VHF band is changed into the 
broadcasting electric-wave of a UHF band in a relay center, and it acts as intermediary towards the specific area 
which the electric wave of a VHF band cannot reach easily. For example, for the area which the 2nd channel of a 
VHF band cannot reach easily, the 35th channel of a UHF band etc. is set up as a substitution channel, and is 
broadcast from the same contents as the 2nd channel of a VHF band. 

[0004] Thus, if it doubles with a substitution channel (the 35th channel of a UHF band) from said relay center when 
having received the signal of the 2nd channel of a VHF band, moving by automobile etc. in the area where the 
substitution channel is set up and a receive state gets worse, it will become possible to continue receiving the 
broadcasting electric-wave of the same contents in good quality. 

[0005] However, since the information about as what channel the substitution channel is set in which area and a 
substitution channel is not usually known and especially mobiles, such as an automobile which passes through this 
area, could not know the information about such a substitution channel, the receive state was keeping got worse. 
Moreover, when substitution channel information was able to be known, while changing from the UHF band to the 
VHF band, the contents of broadcast were checked having pushed the channel modification carbon button, or having 
turned the channel modification dial, and operating it further by manual operation, and it was set as the substitution 
channel. 

[0006] Moreover, in the center of Tokyo, when a setup of these substitution channels was completed, it comes out 
from this area and might usually need to be again reset as the channel. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] When the receiving reinforcement of the signal of the main channel to which was equipped 
with at least two receive sections which consisted of invention of claim 1 so that a broadcasting electric-wave might 
be received, carried out current reception, and it has restored falls, Since it changes to a substitution channel when 
other substitution channels of the same contents which receive the signal of other channels using the receive section 
of another side, and can be automatically received strongly rather than the signal of the main channel are discovered 
Broadcast of the same contents is continued and the effectiveness that it is receivable in higher quality is acquired. 
[0040] Therefore, it is not necessary to carry out channel change actuation, operating, and safe operation is attained. 
[0041] Since a substitution channel is determined with reference to a reference table and it changes to a substitution 
channel, when the receiving reinforcement of the signal of the main channel to which was equipped with one receive 
section which consisted of invention of claim 2 so that a broadcasting electric-wave might be received, carried out 
current reception, and it has restored falls, even if it does not search actually receiving the signal of other channels, 
the effectiveness that broadcast of the same contents continues and it can receive is acquired. 
[0042] In claim 3, even if it does not search actually receiving the signal of other channels by acquiring positional 
information, determining the substitution channel corresponding to a current location with reference to a reference 
table based on the current position, and changing to a substitution channel by GPS etc., the effectiveness that 
broadcast of the same contents is continued and it can receive is acquired. 

[0043] In claim 4, since the substitution channel of the area is also read to coincidence when obtaining the current 
position in the navigation equipment which used GPS etc. and reading map information, even if it does not search 
actually receiving the signal of other channels, the signal of the substitution channel set up for every area is 
receivable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, however, the thing for which a channel is changed 
during operation Since it is necessary to check the contents of broadcast, pushing a channel modification carbon 
button, or turning a channel modification dial, and operating it further by manual operation while changing from a 
UHF band to a VHF band Since an operator's attention was directed towards the direction of actuation, the 
attentiveness to operation tended to become diffuse, it becomes impossible to have corresponded to sudden situations, 
such as elutriation, momentarily, and there was a problem that the danger of accident increased. 
[0008] In addition, although there were a technique which changes to other channels automatically and is received, 
and small zoning (reference, such as JP,63-1 15428, A) used for mobile communications, such as a cellular phone, 
moving when signal strength fell while receiving the broadcasting electric-wave, there was nothing that these 
techniques continue a specific broadcasting electric-wave by different channel, and can receive. 
[0009] Then, when the situation of the broadcasting electric-wave of the direction which has received gets worse 
while the broadcasting electric-wave of the same contents moved in the inside of the field transmitted by at least two 
channels, this invention looks for other channels of the same contents automatically, and is made for the purpose of 
offering the automatic channel tailing equipment which can be automatically changed to the channel. 
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MEANS 



[Means for Solving the Problem] Claim 1 of the receiving set concerning this invention is attached in mobiles, such 
as an automobile, receives the broadcasting electric-wave of each channel, such as television and radio, and gets over. 
With at least two receive sections constituted so that it might be the receiving set to output and a broadcasting 
electric-wave might be received A detection means to detect the receiving reinforcement of the signal of the main 
channel received in any one receive section, a comparison means by which the detected signal strength judges 
whether it is below predetermined level, and when signal strength is below predetermined level, The search means 
which controls any other one receive section and carries out sequential reception of the signal of other substitution 
channels except said main channel, When correlation of a correlation means to judge whether correlation with the 
signal of the received substitution channel and the signal of the main channel is taken, and it is in agreement, the 
signal of the received substitution channel, and the signal of the main channel is able to be taken A means to have a 
change means to change and output a substitution channel to the main channel is provided. 

[001 1] With the receive section constituted so that claim 2 might be a receiving set to which is attached in mobiles, 
such as an automobile, receives the broadcasting electric-wave of each channel, such as television and radio, and it 
restores and a broadcasting electric-wave might be received At the time of a detection means to detect the receiving 
reinforcement of the signal of the received main channel, a comparison means by which the detected signal strength 
judges whether it is below predetermined level, and below predetermined level The reference table to which each 
main channel and the substitution channel it is broadcast that the same contents as the broadcasting electric -wave of 
the main channel are were made to correspond is referred to. The substitution channel corresponding to the main 
channel under reception is determined, and it has the change means which changes the receiving channel in a receive 
section to a substitution channel, and it constitutes so that it may get over as a main channel and said substitution 
channel may be outputted. 

[0012] Claim 3 uses a reference table as the reference table on which the substitution channel in which the location of 
a mobile is included, and which corresponded for every area was recorded while adding a location detection means to 
acquire the positional information of a mobile to the receiving set of claim 2. 

[0013] Claim 4 considers a reference table as the configuration the substitution channel which corresponded for every 
area was remembered to be by the map information-storage means with map information while adding the map 
indicating equipment which displays the map of the area where the location of a mobile is included in the receiving 
set of claim 3 with reference to a map information-storage means based on the positional information acquired by the 
map display information-storage means and the location detection means. 
[0014] 

[Embodiment of the Invention] Below, the receiving set concerning this invention is explained at a detail based on 
the drawing in which the gestalt of the operation was shown. 

[0015] In drawing 1 which showed the gestalt of operation of this invention, 1 is the television receiver carried in the 
automobile, it receives the signal of which channel of a VHF band and a UHF band, and it is constituted so that it 
may output to TV screen and a loudspeaker. Rl is the 1st receive section, R2 is the 2nd receive section, it both 
connects with the common antenna and the signal of the channel specified from the control section mentioned later is 
received, and it is constituted so that an intermediate frequency signal may be outputted. 

[0016] 2 is the control section equipped with DSP (digital signal processor), and it is equipped with the control 
program and control data which realize the function of the flow chart shown in drawing 2 while it restores to the 
intermediate frequency signal outputted from two receive sections Rl and R2 and outputs one of video signals and 
sound signals. PI is the 1st PLL oscillator circuit, P2 is the 2nd PLL oscillator circuit, it oscillates on the frequency 
specified by the channel change signal from a control section 2, respectively, and the oscillated frequency is outputted 
to the 1st and 2nd receive section Rl and R2, respectively. 

[0017] 3 is the key input section which inputs the data to a control section 2. TV screen where 4 displays a video 
signal, and 5 are loudspeakers which output a sound signal. 

[0018] Below, based on drawing 2 , each function and its actuation other than the recovery of a control section 2 are 
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explained. In step 1, the receiving reinforcement of the signal of the main channel received in one of the receive 
sections Rl, for example, the 1st receive section, is detected. In step 2, when the detected signal strength is below 
predetermined level, search actuation of step 3 is started. If it is not below predetermined level, it will return to step 1. 

[0019] In step 3, the channel change signal for changing to other channels except said main channel is outputted to 
the receive section of the direction which has not received the signal of the main channel, and the 2nd PLL oscillator 
circuit P2 connected to the 2nd receive section R2 here. In addition, the change signal of VHF/UHF is also included 
in the channel change signal. 

[0020] In step 4 when the signal strength of the input signal from the 2nd receive section R2 is stronger than the 
signal strength of the input signal of the signal of the main channel It restores to the intermediate frequency signal 
from the 2nd receive section R2, and the intermediate frequency signal from the 1st receive section Rl, respectively. 
Judge that it is the broadcasting electric-wave of the same contents if correlation of two recovery signals is taken and 
correlation can be taken, and it shifts to step 5. When the case where the signal strength of the input signal from the 
2nd receive section R2 is not stronger than the signal strength of the input signal of the signal of the main channel, 
and correlation are not able to be taken, it returns to step 3, and the channel change signal for changing to the 
following channel is outputted. 

[0021] In step 5, the recovery signal of the substitution channel received in the 2nd receive section R2 is changed to a 
recovery signal from the 1st old receive section Rl, and is outputted from TV screen and a loudspeaker. In addition, 
as for the 1st receive section Rl, it may consider as the receive section only for VHF bands, and the 2nd receive 
section R2 considers as the receive section only for UHF bands, the main channel may be assigned to a VHF band 
and a substitution channel may assign it to a UHF band, respectively. 

[0022] In addition, it is good by one after separating a sound signal and a video signal of signals to take correlation. 
Moreover, if the pilot signal of FM stereophonic broadcast and the subcarrier signal of color broadcast of NTSC 
system come to be set up so that it may change with each contents of broadcast, those signals are extracted and it is 
very good in correlation. 

[0023] After carrying out A/D conversion first in processing of the intermediate frequency signal in the control 
section 2 shown in drawing 1 , it processed getting over using DSP, detecting signal strength, changing the main 
channel, and outputting a channel change signal etc., but as shown in drawin gj, , naturally an analog processing 
circuit may be made intermingled. Incidentally, for correlator and 25, as for a signal strength detector and 27, in 
drawin g 3 , the main channel change circuit and 26 are [ 23 / a demodulator circuit and 24 / a signal strength 
comparator circuit and 28 ] channel scan signal output circuits. 

[0024] Moreover, the signal strength of the input signal of the 1st receive section Rl and the signal strength of the 
input signal of a receive section R2 are measured, As long as it is more than predetermined marginal reinforcement, 
the diversity method always controlled to receive the strong signal as a signal of the main channel may be applied. 
Moreover, like claim 2, only as one, when signal strength falls, a receive section may constitute with reference to the 
reference table on which the substitution channel was set up beforehand, so that the signal of the substitution channel 
may be received and it may change. 

[0025] Drawing 4 is the block diagram showing the gestalt of operation at the time of applying the receiving set of 
this invention to the combination of the so-called navigation equipment which receives the electric wave from a 
satellite, obtains the location (lat/long) of an automobile, and displays the map of the area where the location is 
included with reference to the map information on CD-ROM, and car television. For a control section and P, in 
drawing 4 , a PLL oscillator circuit and 3' of the key input section and 4 are [ T / the receive section of television 
broadcasting, and T I TV screen and 5 ] loudspeakers. 

[0026] The storage section, as for G, map information was memorized by the GPS receive section, and 7 was 
remembered to be by storages, such as CD-ROM, and 6 are the map display screens which display a map. 
[0027] In the configuration of drawing 4 , based on the current position of the mobile obtained in the GPS receive 
section G, control-section T reads the map information on a predetermined area from the storage section 7, and 
displays it on the map display screen 6. At this time, the substitution channel corresponding to the current position is 
also read to coincidence, and is changed from the storage section 7 to the substitution channel which outputted the 
channel change signal corresponding to it to the PLL oscillator circuit P, and read the receiving channel in a receive 
section T. 

[0028] After signal strength falls during reception in a receive section T, you may make it change to a substitution 
channel at this time. 

[0029] An example of the configuration of the data of the storage section 7 in the case of the gestalt of drawing 4 is 
explained below. Drawin g 5 is drawing showing the map of a certain area, and the setting field of a substitution 
channel, and the map of the area which consists of an area of 25 where A of drawing 5 is divided with a broken line 
in every direction, and B of drawing 5 are drawings having shown with the slash the area where the substitution 
channel is set up among the areas shown in A of drawing 5 . 
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•[0030] As shown in A of drawing 5 , the map of this area is constituted from the upper left by the map data of the 
area which is 25 Sheets to which 1, 2, 3, 25, and a number were given. The description of this area is that the big 
building C was built in a part for a core (area numbers 3, 8, 13, 18, and 23), and it has ranked with it, in area numbers 

11, 12, 16, 17, 21, and 22, since radio disturbance has occurred, the relay center for substitution channels is installed 
and the substitution channel is set up. As shown in the reference table T shown in B of drawin g 5 at a slash and 
drawing 6 , the substitution channel corresponding to the usual main channel is memorized by only area numbers 1 1, 

12, 16, 17,21, and 22. 

[0031] If it detects having entered for any of area numbers 1 1, 12, 16, 17, 21, and 22 being by the GPS receive 
section G, control-section 2', and the storage section 7 while the automobile equipped with the receiving set of this 
invention moves in the area of drawing 5 , while the map information on the area number concerned is read, a 
substitution channel will also be read from the storage section 7. Therefore, while displaying the map of the area 
number concerned on the map display screen 6, the channel in a receive section T is changed to a substitution 
channel, and the image and voice of a substitution channel are outputted to the TV screen 4 and a loudspeaker 5. 
[0032] The case where it is moving in the direction of an area 22 perpendicularly along Road D in the area of 
drawing 5 from the direction of an area 2 is explained taking for an example the reference table T shown in drawing 
6 , and receiving the signal of the 6th channel of a VHF band. Since the substitution channel is not set up while 
passing through areas 2 and 7, the change of a channel is not performed. At this time, since these areas do not have an 
electromagnetic interference, the signal of the 6th channel of a VHF band is receivable good. Furthermore, if detected 
by the GPS receive section G, while the map display screen 6 will be changed to a display centering on an area 12, 
having moved and having gone into the area 12 The 39th channel of a UHF band is read from the reference table T of 
the storage section 7 as a substitution channel corresponding to the 6th channel of a VHF band. The channel change 
signal for changing to the channel is outputted to the PLL oscillator circuit P, and the receiving channel in a receive 
section T is changed to the 39th channel of a UHF band. 

[0033] Thus, since it changes to good substitution channel flannel before the image of television is confused by 
changing to a substitution channel automatically, comfortable reception is continuable. When it comes out of the area 
where the substitution channel was set up, it is returned to the 6th channel of the original VHF band. 
[0034] Although the reference table T may be referred to at this time, you may return to the original channel stored 
temporarily at the register etc. 

[0035] Moreover, as shown in drawing 7 , they are two receive sections 71 and 72. The comparator 73 which 
measures the receiving reinforcement in each receive section 71 and 72, and each receive section 71 and 72 The 
configuration equipped with the correlation section 74 which takes correlation of the signal which can be set, and the 
change section 75 which outputs the signal of the one where receiving reinforcement is strong when correlation is 
able to be taken may be used. 

[0036] Since it changes to a substitution channel automatically when according to this receiving set the signal 
strength of the signal of the main channel falls or the area set up beforehand is entered, as explained above, receiving 
broadcast of the same contents can be continued in the condition that quality is higher than a condition with the main 
channel. Therefore, since it is not necessary to carry out channel change actuation, operating, safe operation is 
attained. 

[0037] In addition, this invention is applicable to not only car television but a car radio, or the receiving set of vanous 
broadcasting electric-waves. And the receive section may have three or more. Moreover, a reference table is not 
limited to the storage means carried in the automobile, and you may make it determine a substitution channel with 
reference to the data supplied from the outside by media, such as an electric-wave signal, for every area under 
passage. 

[0038] Moreover, a reference table is stored in a rewritable storage and you may enable it to update it if needed. A 
location may be amended, measuring not only GPS but actual mileage as a location detection means, or the technique 
of having amended the gap of the road on a map enough and carrying out it may be used together. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the gestalt of operation of the receiving set of 
claim 1 of this invention. 

[Drawin g 2] It is the important section of the control flow chart of the control section of said receiving set. 
[Drawing 3] It is the block diagram having shown the gestalt of another operation of the control section of the 
receiving set of claim 1 . 

[Drawing 4] It is the block diagram having shown claim 3 of this invention, and the gestalt of operation of four. 
[Drawing 5] It is the example of drawing showing the field where the substitution channel of the map and area of a 
certain area was set up. 

[Drawing 6] An example of the reference table in claims 3 and 4 of this invention was shown. 
[Drawing 7] It is the block diagram of the gestalt of another operation. 
[Description of Notations] 

1 Television Receiver 

Rl The 1st receive section 
R2 The 2nd receive section 

2 Control Section (Detection Means, Comparison Means, Search Means, Correlation Means, Change Means) 
PI 1st PLL oscillator circuit 

P2 2nd PLL oscillator circuit 
T Receive section 

T Control section (a detection means, a comparison means, change means) 
P PLL oscillator circuit 

G GPS receive section (location detection means) 

7 Storage Section (Map Display Information Storage Means) 

6 Map Display Screen 

2'6 (map display) 

23 Demodulator Circuit 

24 Correlator (Correlation Means) 

25 The Main Channel Change Circuit (Change Means) 

26 Signal Strength Detector (Detection Means) 

27 Signal Strength Comparator Circuit (Comparison Means) 

28 Channel Scan Signal Output Circuit (Search Means) 
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